In 1966 through 1968, the dates of the first eggs laid by ' the Florida-wintering females did not overlap with those of females from the northeast ( fig. l) , even when females of the two groups were housed in adjacent pens. In 1967, for example, our only Florida-wintering female housed among northeastern birds laid a month later than did the latest nesting northeastern bird, and two northeastern females housed among Florida-wintering females laid their first egg 28 and 4 days earlier than did the earliest nesting female from Florida. In 1969 one of two Florida-wintering females laid her first egg on the same date as did one of eight northeastern females; however, this represented a shift to the right (later nesting) by two northeastern females rather than a shift to the left (earlier nesting) by the females from Florida ( fig. 1) . Although the shift each year from 1966 through 1969 in the average laying dates of the two groups of females was similar in direction ( fig. 1) These data pose a number of interesting problems regarding initiation of egg laying in the kestrel. For example, although it is known that egg laying in the kestrel is triggered by the presence of a nest hole, in response to a required photoperiod (Willoughby and Cade 1964), we do not know how the egg laying date is established. We do not know whether it is fixed in the genes of the species or whether it is imprinted into the behavioral pattern at date of hatching o' r at some other point in the life cycle. These problems need to be investigated experimentally.
Answers to these problems in the kestrel also may be applicable to the Peregrine Falcon ( Falco peregrinus) . Since, like those of the kestrel, northern populations of the peregrine are more migratory than are those of its more southern populations (White 1968)) initiation of egg laying may be established and triggered in the same way in both species. This is further suggested by the general failure of arctic peregrines (F. p. tundrius) to lay eggs in captivity at latitudes lower than those of their normal breeding range.
The apparent tendency for our captive kestrels to lay progressively earlier in successive years as shown by the average dates for the laying of the first egg ( fig. l) , is supported by statistical analyses only in the following three instances : (1) the same northeastern females laid eggs earlier in 1968 than they did in 1967 ( P < 0.01) ; (2) the same Florida-wintering females laid eggs earlier in 1967 than they did in 1966 (P < 0.05); and (3) the same northeastern females laid eggs earlier in 1966 than they did in 1965 ( P < 0.05, paired t-tests).
We have no definitive explanation for this progressively earlier nesting, nor for the earlier nesting of our northeastern kestrels than that of their wild counterparts in Maryland, but confinement may have been involved since it provided a ready availability of food, nesting sites, and mates. In addition, large numbers of our captive birds were confined to a relatively small area (Porter and Wiemeyer 1970), thus placing them close to adjacent nesting pairs where they were constantly exposed to possible visual and vocal reproductive stimuli during nesting season. Contagion, which has been shown by Emlen and Lorenz (1942) to stimulate mating behavior in the California Quail ( Lophortyx californicus) , however, appears not to stimulate mating behavior in kestrels since it played little part in stimulating our aforementioned female kestrels from Florida that were housed among northeastern birds. Its effects on the other northeastern birds in speeding up their laying dates is more difficult to evaluate, and needs further study. The males seem to have little to do with date of egg laying. This is illustrated by the fact that although males of northeastern origin were paired with both the northeastern females and the Florida-wintering females, the Florida females nested much later than did the northeastern females.
Willoughby and Cade (1964) found that the absence of a nest hole either delayed or interfered with normal courtship behavior, but gave no instance of egg laying by female kestrels in absence of a nest hole. One of our yearling females housed in a pen containing 10 other females, no males, and no nest boxes laid an egg on 15 May 1969 which broke on the floor of the pen.
Between 11 and 30 April 1969, after the nesting season was well under way, 16 kestrels of each sex previously segregated as to sex and without nest boxes, were paired, and each pair was placed in a separate pen containing a nest box with a hole entrance. A mean of 13.2 days elapsed between pairing and deposition of the first egg by these females (table 1). Success of hatch was not determined for four Female kestrels usually became quite broody just prior to the initiation of egg laying, although the degree of bro' odiness was variable. At these times they appear rather lethargic and sometimes will not flush from their nest boxes, even though they have no eggs. The presence of a female in her nest box for two or three days in succession usually was an indication that she was abont to lay. Of 20 females, whose 1970 nest boxes were checked once each day for 8 days preceding deposition of the first egg of their first clutch, one was recorded in her nest box six times, two were recorded four times each, two three times each, three two times each, five only once each, and seven were never found in their nest boxes. Ten of these females were not recorded in their nest box on the day immediately preceding the day of egg laying; three were recorded in their nest box only the day before egg laying; five females were in their nest box for the two successive days before egg laying and one female was in her nest box for six successive days before egg laying. One female was in her nest box on day, 7, 6, 5, and 1 prior to egg laying and was absent from her nest box on the intervening days.
EGG-LAYING INTERVALS AND TIMES
The intervals between deposition of consecutive eggs in clutches with four or five eggs are shown in table 2; they averaged 2.4 days. An interval of three days was not unusual in our study, particularly between the laying of the Two days elapsed between hatching of the first and fifth eggs in each of the four first clutches containing five eggs for which we have complete data. On the first day of hatch, the first egg hatched in one of these nests, and the first three eggs hatched in three of the nests. A day later, one egg hatched in three of the nests, and three eggs hatched in one of the nests; on the following day, the final egg in each nest hatched. In two1 kestrel nests containing four eggs, the first two eggs in each nest hatched on the first day of hatch and one egg in each nest hatched on each of the two subsequent days. This suggests that incubation may have begun in the two, four-egg clutches with the laying of the second egg. Heintzelman and Nagy ( 1968:309) reported that the first three eggs in a nest of wild kestrels in Pennsylvania all hatched on the same day, and inferred that incubation probably began with the laying of the third egg. Time intervals between pairing of previously unpaired kestrels and initiation of their first clutches ranged from 8 to 17 days; time intervals between removal of first-clutch eggs and initiation of second clutches for kestrels whose first clutches failed to hatch ranged frosm 11 to 16 days, with the exception of an apparent anomaly of 40 days. Some females laid second clutches prior to fledging of first-clutch young. The egg laying interval averaged 2.4 days, and appeared to be greater between the first two and last two eggs of the clutch than between intervening eggs. Egg sizes differed only slightly between age groups, and no statistical correlation was evident between weights of female kestrels and the size of their eggs.
Although both sexes incubated the eggs, the female assumed a much greater role than the male. Incubation of clutches of five eggs usually began with the laying of the fourth egg. The incubation period (last egg laid to last
